CHAPTER XVIII LIGHTNING
Introduction.—About the middle of the eighteenth century, Franklin, and others, clearly demonstrated that the lightning of a thunderstorm and the discharge of an ordinary electric machine are identical in nature, and thereby established the fact that many of the properties of the former may logically be inferred from laboratory experiments with the latter. There is, however, one important difference between the two phenomena that does not seem always to be kept in mind; namely, the distribution of the charge. In the one case, that of the laboratory experiment, the charge commonly exists almost wholly on the surface of the apparatus used, while in the other, that of the thunderstorm, it is irregularly distributed throughout the great cloud volume. Hence,
file_0.wmf


FICJ. 128.—-Growth of an electric spark discharge.    (Walter.)
the two discharges, lightning and laboratory sparks, necessarily differ from each other in important details. Nevertheless, in each case, the atmosphere must, be ionized before the discharge can take place freely, and this condition seems, at times at least, to establish itself progresso-spasmodioally. That is, a small initial discharge, losing itself in a terminal brush, is rapidly followed by another and another, each losing itself in a, manner similar to the first, until a path from pole to pole is sufficiently ionized to permit of a free electric flow and quick exhaustion of the remaining charge. Figure 128, copied from a photograph by Walter,1 taken on a rapidly moving plate, shows, as many others since have found, how a, laboratory spark spasmodically (doubtless influenced by the period of electrical oscillation) ionizes the air from either pole, and thus progressively extends, mainly from the positive pole, and finally closes, the conducting path of complete discharge. There appears, also, to be good evidence that lightning often behaves in a manner generally i Ann. Phys. Chem., 68; 776, Leipzig, 1899.

